Brain damage in a mouse model of global cerebral ischemia. Effect of NMDA receptor blockade.
The importance of particular genes in neuronal death following global cerebral ischemia can readily be studied in genetically modified mice provided a reliable model of ischemia is available. For that purpose, we developed a mouse model of global cerebral ischemia that induces consistent damage to different regions of the brain and with a low mortality rate. Twelve minutes of ischemia was induced in C57BL/6 mice by bilateral common carotid artery occlusion under halothane anesthesia and artificial ventilation. Body and brain temperature were monitored and cortical cerebral blood flow in each hemisphere was measured by laser Doppler flowmeter before, during, and for 5 min after ischemia. Extensive damage was found in the striatum and marked cell damage was observed in the CA1 and CA2 regions of hippocampus and in thalamus. Mild damage was seen in the CA3 region, dentate gyrus and cortex. Hippocampal damage in the CA1 region is delayed and developed over 48 h. Intraischemic hypothermia of 33 degrees C provided a robust neuroprotection. The non-competitive N-methyl-D-aspartate receptor blocker, MK-801, did not provide protection in the hippocampus, cortex, striatum or thalamus when administered 30 min prior to ischemia or 2 h after the end of ischemia, but selectively mitigated damage in the hippocampus, when administered immediately following ischemia. This model of global cerebral ischemia may be useful in pharmacological and genomic studies of ischemic brain damage.